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In  Vitro  Reactivity  of  3-M  KCI-Solubilized  Murtrre 
Histocompatibility  (H-2)  Antigens  UL^ 

A.  Ahmad,  K.  W.  Sail,  R.  C.  Knudian,  D.  M.  Strong,  and  W.  E.  Vonniar 


IT  IS  WELL  ESTABLISHED  that  when 
allogeneic  cells  are  cultured  together  in 
vitro  they  give  rise  to  stimulation  and  blast 
transformation  (the  MLC).U  The  mech- 
anisms and  genetic  basis  for  this  reaction 
have  been  a matter  of  intensive  investiga- 
tion. It  was  thought  that  the  major  histo- 
compatibility HL-A  antigens  in  man  and 
<H-2  antigens  in  the  mouse  were  mainly  re- 
- sponsible  for  this  reactivity.  However,  re- 
1 cent  evidence  has  demonstrated  the  exis- 
•tenceof  MLC  reactivity  between  cells  from 
mice  belonging  to  the  s.  me  H-2  allele.1 
These  studies  have  led  to  the  definition  of 
the  M locus45  which  is  not  linked  to  the 
major  histocompatibility  locus.  In  addition. 
MLC  reactivity  has  also  been  demonstrated 
between  mice  differing  at  the  thy.  ( marker.4 
and  between  mice  with  L4  differences.5  Al- 
though humoral  immunity  has  been  associ- 
ated with  the  major  H-2  loci,  a recent  study 
has  shown  that  non-H-2  antigens  can  gen- 
erate a strong  antibody  response.1  Our  in- 
vestigations were  carried  out  to  study  the 
ability  of  solubilized  extracts  of  mouse 
lymphoid  cells  to  act  as  antigenic  deter- 


From  the  Department  of  Clinical  and  Experimental 
Immunology.  Naval  Medical  Research  Institute. 
Bethesda.  Md 

Supported  by  the  Bureau  of  Medicine  and  Surgery, 
Department  of  the  Navy.  Research  raslt  No 
MF5 1 524  013  1004  A2BC  The  opinions  or  assertions 
contained  herein  are  the  private  ones  of  th*  authors  and 
are  not  to  be  construed  as  official  or  reflecting  the  views 
of  the  Navy  Department  or  the  Naval  Service  at  large 
The  animals  used  in  this  study  were  handled  in  accord- 
ance with  the  provisions  of  Public  Law  S9-44  as  amended 
by  Public  Law  91-579.  the  "Animal  Welfare  Act  of 
1970'"  and  the  principles  outlined  in  the  "Guide  for  the 
Care  and  Use  of  Laboratory  Animals."  U S Depart- 
ment of  Health.  Education  and  Welfare  Publication  No. 
iNIHt  73-23 

l 1975  by  Grunt  d Stratton.  Inc. 


minants  of  histocompatibility  loci  in  var- 
ious in  vitro  assays  of  cellular  immunity. 

MATERIALS  AND  METHODS 

Mice  Mice  belonging  to  the  inbred  strains 
BALB/c.  C3H/He.  CBA.  DBA/2.  AKR.  and  BIO  D2 
were  obtained  from  the  Jackson  Laboratory.  Bar 
Harbor.  Me. 

Antigen  Extracts.  Batches  of  spleens  from  an  in- 
dividual strain  of  mice  were  teased  by  means  of  a rub- 
ber policeman  and  H-2  antigens  solubilized  by  3 M 
KCl  according  to  the  method  of  Reisfeld  et  al ..*  and 
further  purified  and  quantitated  by  cytotoxicity  in- 
hibition assays  using  a panel  of  mouse  alloanliscra. 
as  described  previously  0 Peak  II  of  the  G-200  col- 
umn fractionated  antigens10  were  used  throughout 
these  studies 

Media.  RPMI  1640  containing  100  U/ml  of  peni- 
cillin and  100  ug/ml  of  streptomycin.  2 mM  L-gluta- 
t nnc (Grand  Island  Biologtcnls  N.Y.).  25  mM  Hepes 
and  I0°„  heat  inactivated  fetal  calf  serum  (Microbio- 
logical Associates.  Bethesda.  Md.)  was  used  through- 
out as  media. 

Cell  Cultures  The  techniques  for  MLC.  cell  cul- 
tures and  thymidine  uptake  measurements  in  a micro 
method  have  been  published  elsewhere.1 1-1 J 

Migration  Inhibition  Assay.  This  assay  was  carried 
out  by  the  indirect  procedure  as  outlined  by  Ahmed 
et  al.  Essentially,  spleen  cells  5 * IO*/ml  were  cul- 
tured in  a volume  of  5 ml  in  sterile  plastic  test  tubes 
(Falcon  #3030.  Oxnard.  Calif.)  for  48  hr  in  the  pres- 
ence of  media  or  media  containing  varying  dilutions  of 
solubilized  histocompatibility  antigens.  After  the  in- 
cubation period,  the  cultures  were  centrifuged  at 
1500  x g for  15  min  at  4’C  and  the  cell-free  superna- 
tant fluid  was  concentrated  to  a volume  of  1 ml.  either 
by  dialysis  or  by  Amicon  UM-2  ultrafiltration.  This 
fluid  was  then  passed  through  a 0.22  u Swinncx  milli- 
pore  filter  and  tested  for  MIF  activity  using  guinea 
pig  macrophages  as  the  indicator  cells. 

Lymphotoxin  Array.  The  lymphotoxin  assay  was 
carried  out  by  the  method  of  Knudscn  et  al.14 

Cell- Mediated  Lvmphotoxicity  iCMLt  Assay 
Groups  of  mice  were  either  injected  with  100  ug  of 
solubilized  antigen  or  10  x 10*  spleen  cells  either 
weekly,  biweekly  or  three  times  a week  for  three 
weeks.  Twenty-four  hours  after  the  last  immunization, 
spleens  were  removed  and  spleen  cells  used  as  effector 
cells  against  either  L-I2I0  or  129-P  mouse  ascites 
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tumor  cells  in  the  ratio  of  100:1  The  L-I2I0  cells 
were  carried  in  DBA/2  mice  whereas  the  129-P  ascites 
cells  were  carried  in  C3H  mice.  The  target  cells  were 
labelled  with  300  uCi  of  5lCr  (Na^CrO*.  Amersham 
Searle.  Boston.  Mass.)  Ten-thousand  target  cells 
were  used  for  culture  and  1 x I06  effector  cells  were 
added  and  the  cultures  incubated  with  loose  caps  in  a 
rotator  for  18  hr  at  37‘C  in  a CO2  humidified  at- 
mosphere. The  cultures  were  performed  in  triplicates 
and  after  18  hr  of  the  culture  period,  the  tubes  were 
centrifuged  and  100  p\  of  the  supernatant  fluid  taken 
off  and  the  amount  of  5lCr-release  determined  using  a 
Nuclear  Chicago  gamma  counter.  The  °0  Specific  5lCr- 
release  was  calculated  as:  [(Average  of  experimental 
c.p.m.  Average  spontaneous  release)/(Average  of 
I00°„  lysis-Average  spontaneous  release)]  x 100. 

RESULTS 

Baseline  studies  were  performed  to  deter- 
mine the  optimum  concentration  of  solu- 
bilized antigens  that  gave  maximum  stimu- 
lation in  the  micro  method.  These  studies 
showed  that  strains  differed  considerably  in 
the  amount  of  antigen  required  for  optimal 
stimulation.  Subsequently,  these  optimum 


concentrations  of  antigens  were  used  with 
their  respective  strain  combinations.  Maxi- 
mum stimulation  occurred  on  day  4 with 
most  combinations  studied.  As  seen  in  Fig. 
l,when  spleen  cells  from  DBA/2,  B10-D2, 
BALB/c,  C3H,  CBA,  AKR,  C57BL/6  and 
C57BL/10  mice  were  incubated  with 
DBA/2  solubilized  antigen  (optimum  con- 
centration). not  only  did  it  stimulate  spleen 
cells  from  mice  which  differ  at  the  H-2 
allele,  but  it  significantly  stimulated 
BALB/c-spleen  cells  belonging  to  the  same 
H-2<l  allele.  Similarly  CBA  solubilized  an- 
tigens stimulated  spleen  cells  from  mice 
differing  at  the  H-2  allele  and  also  mice  be- 
longing to  the  same  H-2k  allele  (C3H  and 
AKR).  The  degree  of  stimulation  obtained 
with  the  solubilized  extracts  was  similar 
whether  from  the  same  or  a different 
H-2  allele.  In  efforts  to  investigate  whether 
the  antigen  in  the  extracts  was  a T-cell 
product  or  a B-cell  product,  antigen  was 
extracted  from  pools  of  thymus  tissue  or 
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TaWe  I . In  Vltte  SKuivMm  «(  ItiyiMcyhi  and  Splee n Cell*  by  3-M 
KCI-saluMliiod  DM/2  and  C3M  Antigens 


Stlmuletor 
3*  KC1  Extrect 

Responder 

Cells 

H-2/M 

Type 

UpUke  of  ' 
(CPH  ; 
Mean  of  3 

'h-Thymldlne 

I.S.E.) 

Experiments 

- 

BALB/c  spleen 

d/H2 

2129 

♦ 

107 

- 

BALB/c  thymus 

“/M2 

413 

♦ 

36 

- 

OBA/2  spleen 

3734 

♦ 

154 

- 

OBA/2  thymus 

«/»’ 

189 

♦ 

41 

- 

C3H/He  spleen 

k/*3 

5996 

♦ 

484 

- 

C3H/He  thymus 

k/M3 

244 

♦ 

33 

D6A/2  thymus 

BALB/c  spleen 

w 

1889 

♦ 

90 

OBA/2  thymus 

BALB/c  thymus 

w 

137 

4 

27 

06A/2  thymus 

OBA/2  spleen 

“W 

2250 

¥ 

136 

OBA/2  thymus 

OBA/2  thymus 

V 

237 

4 

28 

OBA/2  thymus 

C3H/He  spleen 

V 

12369 

4 

647 

OBA/2  thymus 

C3H/He  thymus 

V*3 

4871 

♦ 

293 

OBA/2  spleen 

BALB/e  spleen 

V 

26351 

♦ 

1895 

OBA/2  spl ten 

BALB/c  thymus 

V 

7119 

♦ 

786 

OBA/2  spleen 

OBA/2  spleen 

d/M* 

3275 

♦ 

618 

OBA/2  spleen 

OBA/2  thymus 

V 

466 

♦ 

55 

OBA/2  spleen 

C3H/He  spleen 

V*3 

29183 

♦ 

3210 

OBA/2  spleen 

C 311/He  thymus 

V 

3774 

♦ 

406 

BALB/c  spleen 

DBA/ 2 spleen 

V 

3984 

4 

345 

BALB/c  spleen 

OBA/2  thymus 

V 

516 

4 

67 

BALB/c  spleen 

BALB/c  spleen 

V 

2551 

4 

287 

BALB/c  spleen 

BALB/c  thymus 

V 

183 

4 

53 

BALB/c  spleen 

C3H/He  spleen 

V"3 

18958 

4 

2125 

BALB/c  spleen 

C3H/He  thymus 

V"3 

6484 

4 

713 

spleen  cells.  As  seen  in  Table  I,  antigen  ex- 
tracts from  DBA/2  thymus  cells  did  not 
stimulate  BALB/c  spleen  or  thymus  cells, 
but  did  stimulate  C3H/He  spleen  and 
thymus  cells.  On  the  other  hand,  antigen  ex- 
tracts from  DBA/2  spleen  cells  stimulated 
both  BALB/c  and  C3H/He  spleen  and 
thymus  cells.  Conversely,  extracts  from 
BALB/c  spleen  cells  did  not  stimulate 
DBA/2  spleen  or  thymus  cells  but  did  stim- 


ulate spleen  and  thymus  cells  from  C3H/He 
mice.  These  data  suggest  that  the  stimu- 
latory antigen  present  in  the  DBA/2  extract 
is  found  in  cells  other  than  T cells.  Similar 
results  were  obtained  which  showed  that 
only  CBA  spleen  antigen  extracts,  but  not 
CBA  thymus  cell  extracts,  stimulated  C3H 
thymus,  and  spleen  cells.  To  determine 
whether  the  peripheral  T-cells  also  lacked 
this  antigen,  experiments  were  carried  out 


W*r  <mmM 


AHMED  ET  AL 


where  DBA/2  spleen  cells  were  used  as 
stimulators  after  treatment  with  anti-9  C3H 
serum  and  complement.  These  cells  were 
put  on  a Ficoll-hypaque  gradient  (sp.  gr. 
1.094)  to  remove  dead  cells.  Results  showed 
that  BALB/c  spleen  cells  responded  to 
anti-9  treated  DBA/2  spleen  cells  equally 
as  well  as  untreated  DBA/2  spleen  cells 
(Table  2).  Reactivity  to  nonspecific  T-cell 
mitogens,  PH  A and  Con-A,  were  used  as  an 
index  of  the  removal  of  T cells.  Results 
from  this  experiment  also  show  that  T cells 
are  necessary  in  the  responder  population. 
When  adherent  cells  were  removed  from 
DBA/2  spleen  cells  after  anti-9  treatment, 
they  still  stimulated  BALB/c  spleen  cells 
though  they  showed  slightly  lower  reactivity 
(9436  ± 401  as  compared  to  22147  ± 1 105). 


When  CBA  spleen  cells  were  used  to  stimu- 
late C3H,  similar  results  were  obtained 
To  determine  if  these  DBA/2  extracts 
could  induce  sensitization  in  vivo,  mice  be- 
longing to  the  same  H-2d  allele,  BALB/c, 
and  BI0-D2,  and  mice  belonging  to  the 
H-2‘  allele.  C3H/He,  AK.R,  and  CBA,  were 
injected  with  varying  doses  of  the  solu- 
bilized extract  subcutaneously  or  intraperi- 
toneally  with  varying  schedules  from  one  a 
week  to  three  times  a week  for  a period  of 
three  weeks.  For  comparison,  mice  were  in- 
jected with  10  x )0‘  whole  spleen  cells.  As 
seen  in  Table  3,  solubilized  extracts  failed 
to  induce  cytotoxic  effector  cells.  On  the 
other  hand,  whole  spleen  cells  induced 
specific  cytotoxic  effector  cells  in  mice  dif- 
fering at  the  H-2  allele  but  little  or  no  effect 


TaM«  3.  Rata  of  MA/3  Manual  T and  I Co! It  in  Stimulating  BALB/c  and 
C3H  SpUan  Colli* 


*7  X 10s  responder  calls  were  cultured  with  8 X 105  stlnuletor  cells  for  96  hours 


In  e nlcroculture  system. 

f Stimulator  cells  were  treated  with  25  uj/nl  mltomycIn-C. 
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Tab!#  3.  CML  Reactivity  if  All«|«mi<  Semifixed  Splee n Cell* 


Responder 


S Specific  Net  ®'cr  Rele»se 


Sensitized 
wi  th 

OBA/2  Extract 


end  Effector 

Cells  H-2  Type 

L-1210 
Target  Cell 

(H-2*) 

129-P 

Target  Cell 
(H-2k) 

OBA/2 

2.9 

0.8 

BALB/c  V H-2*1 

3.7 

-3.1 

B10-D2  J 

-3.6 

2.7 

C3H/H  e^\ 

-1.2 

6.1 

AKR  >-  H-2k 

2.7 

4.3 

CBA/J  ) 

6.9 

2.7 

DBA/ 2 Cells 


OBA/2  1 

3.3 

2.9 

BALB/C  />“  H-2*1 

0.6 

3.7 

B10-J2_j 

1.9 

0.5 

C3H/He 

27.3 

1.3 

AKR  H-2k 

18.7 

0.3 

CBA/J  J 

23.8 

-3.0 

in  BALB/cor  BI0-D2  which  belong  to  the 
same  H-2d  allele.  Similar  results  were  ob- 
tained with  CBA/J  solubilized  antigens. 
Mice  injected  with  solubilized  extracts, 
however,  did  produce  antibodies  in  allo- 
genic combinations  as  tested  by  cytotoxicity. 

In  order  to  determine  if  these  in  vitro  and 
in  vivo  responses  can  be  enhanced  by  prior 
sensitization,  experiments  were  carried  out 
where  C3H/He,  C57BL/6  and  BALB/c 
mice  were  immunized  with  DBA/2  spleen 
cells  and  subsequently  skin  grafted.  Syn- 
geneic mice  were  used  as  controls.  After 
complete  rejection  of  skin  grafts,  spleen 
cells  were  removed  and  cultured  with 
DBA/2  solubilized  extracts.  As  seen  in  Fig 
2,  C3H  mice  sensitized  to  DBA/2  (desig- 
nated as  C3H,  DBA/2)  gave  twice  as  many 
counts  as  nonsensitized  (see  Fig.  I).  Similar 
results  were  seen  with  BALB/c,  DBA/2 
and  C57BL/6,  DBA/2.  Peak  stimulation 
occurred  on  day  3,  and  not  on  day  4.  When 
similar  sensitized  mice  were  studied  after 


different  days  post  skin  transplantation,  it 
was  of  interest  that  in  nearly  all  strains 
tested  there  was  a marked  depression  be- 
tween days  4 6 in  both  whole  spleen  cell 
MLC  and  cell  stimulation  by  the  use  of 
solubilized  extracts  from  the  sensitizing 
strain  (Fig.  3).  By  day  10-12,  there  was  a 
hyperstimulation  which  was  about  twice 
that  observed  with  nonsensitized  controls. 
In  another  experiment,  varying  concentra- 
tions of  cells  from  day  5 BALB/c  sensitized 
spleen  cells  were  added  to  day  12  BALB/c 
sensitized  spleen  cells,  which  were  then  used 
in  MLC  with  mitomycin-C  treated  DBA/2 
spleen  cells.  As  seen  in  Table  4,  increasing 
concentrations  of  day  5 spleen  cells  in- 
hibited the  response  of  day  12  spleen  cells. 
The  maximum  effect  occurred  with  as  little 
as  3 x 10s  day  5 spleen  cells  when  added  to 
4 x 10’ day  12  spleen  cells.  To  determine  if 
this  inhibitory  effect  was  due  to  T-cell  func- 
tion or  B-cell  function.  3 x I05  anti-0 + C' 
treated  day  S spleen  cells  were  added  to  day 
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12  spleen  cells.  It  is  seen  that  the  inhibitory 
effect  is  not  removed  by  such  treatment. 

When  supernatant  fluids  from  cultures  of 
normal  or  sensitized  cells  incubated  with 
solubilized  antigens  were  assayed  for  levels 
of  lymphotoxin  (LT),  it  was  seen  that  nor- 
mal BALB/c  spleen  cells  produced  just  as 
much  LT  as  C3H/He  spleen  cells  when  in- 
cubated with  DBA/2  antigen  (Table  5). 
Conversely,  DBA/2  spleen  cells  produced 


Rg.  2.  Kinetics  at 
the  in  vitro  stimulatory 
response  of  spleen  cells 
from  C3H,  CS7BL/6, 
BALB/c,  and  DBA/2 
sensitized  to  skin  olio- 
grafts  from  DBA/2  mice 
(designated  C3H, 
DBA/2,  etc.)  in  the 
presence  ef  3 M KCI- 
solubilized  DBA/2  an- 
tigens. 

a low  level  of  LT  when  incubated  with 
BALB/c  antigens.  When  sensitized  cells 
were  used  in  such  an  assay  system,  it  was 
found  that  the  maximum  level  of  LT  was 
produced  by  spleen  cells  from  animals  5 
days  post  skin  graft  sensitization  with  both 
C3H, DBA/2  (which  increased  from  1:26.8 
to  > 1:320)  or  BALB/c,  DBA/s  (which  in- 
creased from  1:37.5  > 1:360).  Conversely, 
BALB/c  antigen  induced  very  low  levels  of 


Rg.  3.  In  vitro  re- 
sponse ef  C3M,  BAlB/e, 
C37BL/A,  end  DBA/2 
mouse  spleen  cells  to 
3 M KO-seiuhilited 
DBA/2  antigens  during 
varying  days  pestskln 
transplantation  from 
OBA/2  mice. 
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TaW«  4.  MkI  ef  InMWtw  ( Day-S-Mnsirti*4)  Mil/c  lnyw*n  Ctfl  an 
Hyperactive  (Day- 12-MmttiiMl)  MU/C  twywflin  CeHs  hi  MIC  with 
DM/2  Spleen  Ceils' 


NO.  Of  12  0»y 

No.  of  5 D«y 

Upteke  of  methyt-^H-thywIdlne 

Sensitized  Cells 

Sensitized  Cells 

(Counts  per  minute  * S.E.) 

7 X 10s 

— 

36189  ♦ 

1554 

6.5  X 105 

0.5 

X !05 

43274  ♦ 

2998 

6 X 105 

1 

X 105 

30556  ♦ 

1931 

5 X 10s 

2 

X 105 

21846  ♦ 

1448 

4 X 105 

3 

X 105 

7933  ♦ 

612 

3 X 10s 

4 

X 105 

4895  + 

24 

2 X 105 

5 

X 105 

5163  ♦ 

298 

1 X 105 

6 

X 10s 

4118  ♦ 

317 

0.5  X 105 

6.5 

X 10s 

5637  t 

389 

... 

7 

X 10s 

4813  ♦ 

512 

4 X 105 

3 

x 10s  («e+c’| 

7137  ♦ 

344 

*8  X 105  06A/2  spleen  cells/culture  which  were  pretreeted  with  25  ug/ml  mltomycIn-C 
were  used  «s  stimulator  cells  and  the  cultures  harvested  after  96  hours  of  Incuba- 
tion. 
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LT  when  incubated  with  normal  DBA/2 
spleen  cells  or  spleen  cells  from  DBA/2 
mice  obtained  on  different  days  after  skin 
transplantation  from  BALB/c  mice. 

Lastly,  when  supernatant  fluids  of  spleen 
cells  incubated  with  solubilized  antigens 
were  assayed  for  MfF  activity,  it  was  found 
that  normal  spleen  cells  did  not  produce 
any  MIF  activity.  BALB/c  or  C3H  mice 
were  sensitized  by  injection  with  10  x 10* 
whole  DBA/2  spleen  cells  or  with  100 
of  solubilized  DBA/2  antigens  three  times  a 
week  for  three  weeks  and  subsequently 
challenged  with  skin  grafts  from  DBA/2 
mice.  Their  spleen  cells  were  removed  on 
different  days  post-transplantation  and  in- 
cubated with  varying  concentrations  of 
DBA/2  solubilized  extracts  for  *8  hr.  The 
supernatant  fluids  were  then  assayed  for 
MIF  activity  and  it  was  found  that  sig- 
nificant MIF  activity  could  be  detected  as 


early  as  day  6 post-transplantation  in  these 
sensitized  spleen  cell  cultures  (Fig.  4). 


DISCUSSION 

Biological  activity  in  terms  of  induction 
of  transformation  of  allogeneic  cells  by 
solubilized  extracts  has  been  shown  by  sev- 
eral workers.2-1517  Some  investigations11 10 
have  shown  that  normal  lymphocytes  show 
less  in  vitro  stimulation  as  compared  to  sen- 
sitized lymphocytes.  Young  and  Gyenes11 
were  able  to  demonstrate  cytotoxic  effector 
cells  in  mice  immunized  with  freeze-thaw 
extracts  of  allogeneic  lymphoid  cells.  On 
the  other  hand,  Zighelboim  et  al.,a  using 
soluble  antigen  extracts  from  EL-4  cells, 
demonstrated  blocking  activity  for  cell- 
mediated  Ijmphc lysis.  Most  studies15  show 
that  pretreatment  of  recipients  with  solu- 
bilized allogeneic  histocompatibility  anti- 
gens induce  accelerated  skin  graft  rejection 
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Antigen 

Terget  Spleen 

Cells 

Level  of  Lymphotoxin 
(I050> 

DBA/ 2 

Normal  BALB/c 

1:37.5 

06A/2 

Normal  C3H 

1:26.8 

DBA/2 

Normal  D6A/2 

< 1:2 

DBA/2 

C3H$  DBA/2 

day  1 

1:32 

DBA n 

C3H$  DBA/ 2 

day  3 

1:68 

DBA/2 

C3H$  OBA/2 

day  S 

> 1:320 

OBA/2 

C3H$  OBA/2 

day  7 

1:180 

DBA/2 

C3HS  DBA/2 

day  10 

1:196 

D6A/2 

C3H$  DBA/2 

day  14 

1:128 

OBA/2 

C3HS  OBA/2 

day  21 

1:64 

DBA/2 

BALB/c;  OBA/2 

day  1 

1:96 

DBA/2 

BALB/C;  OBA/2 

day  3 

1:100 

OBA/2 

BALB/C$  OBA/2 

day  5 

» 1:360 

DBA/2 

BALB/Cj  OBA/2 

day  7 

> 1:360 

DBA/ 2 

BALB/C;  DBA/ 2 

day  10 

1:300 

DBA/2 

BALB/CS  OBA/2 

day  14 

1:256 

DBA/2 

BALB/C$  DBA/ 2 

day  21 

> 1:100 

BALB/C 

Normal  OBA/2 

1:4 

BALB/c 

DBA/ 2S  BALB/c 

Bay  1,3, 

between  * 1 :2  to  1 :10 

5 

,7,10.14,21 

* * 


whereas  some  studies  show  prolongation24 
or  enhancement  of  rat  kidney  allografts.25 

In  the  present  studies,  we  have  demon- 
strated the  isolation  of  solubilized  antigens 
that  induce  blastogenesis  in  not  only  spleen 
cells  from  mice  that  differ  at  the  H-2  allele 
but  also  mice  that  differ  at  the  M locus  as 
described  by  Festenstein.4-5  These  antigens 
appear  to  be  present  on  nonthymic  derived 
cells  and  appear  not  to  be  capable  of  elicit- 
ing cytotoxic  effector  cells  but  do  induce  the 
production  of  lymphotoxin  in  both  unsen- 
sitized and  sensitized  lymphoid  cells.  How- 
ever, only  sensitized  cells  demonstrated 


MIF  production  upon  incubation  with  the 
sensitizing  allogeneic  solubilized  antigen  ex- 
tracts. 

When  spleen  cells  from  mice  following 
skin  transplantation  are  used  as  responders 
in  the  presence  of  the  sensitizing  antigen 
extracts  or  whole  spleen  cells,  a marked  de- 
pression in  the  degree  of  stimulation  was 
seen  on  day  5.  There  is,  however,  increased 
stimulation  by  day  12.  Inhibition  of  the 
MLC  response  following  transplantation 
has  been  previously  reported  by  Miller  et 
al.2*  The  cells  responsible  for  this  inhibitory 
effect  in  our  system  seem  to  be  cells  other 
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than  T cells  or  adherent  cells.  Interestingly, 
the  time  of  occurrence  of  high  levels  of  LT 
corresponds  to  the  day  where  there  is 
marked  decrease  in  stimulation  with  solu- 
bilized extracts.  This  is  also  about  the  time 
where  MIF  production  is  induced.  The 
mechanisms  of  the  interaction  of  these 
factors  and  the  various  interpretations  of 
these  findings  could  be  better  studied  with 


the  use  of  congenic  strains  of  mice  which 
differ  at  the  M locus. 
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j — It  is  well  established  that  when  allogeneic  cells  are  cultured  together  in  vitro 
5 they  give  rise  to  stimulation  and  blast  transformation  (the  MLC).^*^0  The  mechanisms  and{ 
{genetic  basis  for  this  reaction  have  been  a matter  of  intensive  investigation.  It  was  * 
{thought  that  the  major  histocompatibility  HL-A  antigens  in  man  and  H-2  antigens  in  • * 
jthe  mouse  were  mainly  responsible  for  this  reactivity.  However,  recent  evidence  has 


{demonstrated  theexistence  of  MLC  reactivity  between  cells  from  mice  belonging  to  the 
• same  H-2  allele.  These  studies  have  led  to  the  definition  of  the  M locus**  which 


is  not  linked  to  the  major  histocompatibility  locus.  In  addition,  MLC  reactivity  has 
also  been  demonstrated  between  mice  differing  at  the  thy.  1 marker,^  and  between  mice 
with  U-  differences.  Although  humoral  immunity  has  been  associated  with  the  major 


! 


H-2  loci,  a recent  study  has  shown  that  non  H-2  antigen  can  generate  strong  antibody 
response^"  v&r ^investigations  were  carried  out  to  study  the  ability  of  solubilized 


* 


extracts  of  mouse  lymphoid  cells  to  act  as  antigenic  determinants  of  histocompatibility  I 
low  in  various  in  vitro  assays  of  cellular  immunity. 
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